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ABSTRACT: 



PROBLEM TO BE SOLVED: To provide a thin film magnetic head which supplies a 
stable .lon g i tuai ri a l bi as and which has high sensitivity and stable reproducing 
performance, and to provide a method of producing that head for a reproducing 
head having a narrow gap length so as to reproduce the recorded signals of 
short wavelengths for the purpose of higher recording density. 

SOLUTION: A pair of laminated longitudinal bias layers having three layers 
of each pair of hard magnetic films, nonmagnetic films and soft magnetic films 
are formed on the free magnetic layer of a GMR device. The hard magnetic films 
and soft magnetic films are antif erromagnetically coupled through the 
nonmagnetic films to produce extremely stable magnetization direction. The 
hard magnetic films and free magnetic layers are ferroma^nctically coupled to 
apply a stable i^iitudina^b^s field on the f r'eT'mag "fie tic 'lay er. By forming 
the laminated long.1 turii nal bias layers, since a leaked magnetic field by 
magnetic charges on the end faces is suppressed and no unnecessary magnetic 
field is applied on the free magnetic layer or the fixed magnetic layer, 
reproduction characteristics with little production of noise, good symmetry, 
stability and high sensitivity can be obtained. 
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zkimsLtLteitox-b*). *m\com$m 
30 tzsfflcomm. wmmim0mjjfow. s*-*t<D 
mmw&*mtcoijmtm\piiz%& x o %wmm^ 

mHWmiz%%.%i><7)t%*). iiKRttffil* 

T, g^KttW^^ L^SmattJSi: »«ffiS^^ 
«ttK*v^itt®attlll03ga5fc:«|6i LT V»*»jW)7 

so y-«iti tsfl^^tr h77 ^ftirncMd . a 
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im&mmm&v y y -®.&®£®<mmi8m lt , at 

BJ§coiB*jgi 0£fSffi?>fS<9fct »SyS«0»*3B^<Oft 

^NKttM&t/te&-w«e;®affie^mfflfi^ lt . t 
mmm. im^wmmmm&<r>-tt*?m l 

T. **^Htf«WnWML iJHKttK&ltffc^iatt 
KSr»j£LT. **^-*f?)«®«ttlg. ^NKttlSa 

-f rxm* mm-h^2(r>iM^^th z. t zimt l 

fctOTAO. *l«BiOli*JBl 7fclSfficD&BJ§ 
±H£«5J:5fc«ffiy-FJBK*jfcll!tL. iSMfifiKft 

aaRi'^-a^saj-ra x 5 y - KMt*>Hi 

£I»LT. £^-»c7)Bffiy-HS&}gJ«-r*m3co 
l6£#t&-fc£mfcLfct><0T-J>9. *H 

iMiz&i&ztifz y y -attts«±^a 3 x 3 
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Q-wmmfy v -m&mtmxmmfSMLx . mm. 

*w>±fc** * * y rmo-mzwm lt y y -aat 
Ji*gii&-&. sajLfc7y-att®«o±t. 

iSffitLT. SSffittK. ^H8ttKat^CflattM*»^=5r 
10 S££-*t<7)««g^ T**£JBjfc*-£SI 2*>Ig 
H«AM7^1<0±t:. te&-»e^®fiy-HJi 
2r»J^-S^3<OISfc^^tSii:^^at L*:t,<0 
T*0. 4fc, *^col9*Ja2 5fc:ie®Ol6BH«. 7 

y -attn^Mttawsa!^ iot^7 rflo— a 

KLT. ttflHHW. ^NKttKat^TOttlS^^=5ri. 

-rs^t^^afcLfct^T-fco. «SBMtKt7y- 
20 aHta^LTv^&ttfcisvvcii. swatttjgfc7y 
-attiifc(i5satt*s^L. 7y-«ffii<oaMko*i6i 

li®<%£Lt:W&Tm2ti. 
«ttlSfc«LTv^v^^7 y -«tt«^iKfl:o*i6i 

t»3c^LT«M«ttKfc7y-«ttJi*«LTV^3» 
«B«ttKtf>±fc:. ^«ttR^LTttB«ttK$:JSIS 

fc$^L^t><ofc^s. «v*t. 7y-Ktt«<o±tcis 
30 mixfzir&-ft(rm.$m>mb ^-n^mi&m^ 
it LT^ifi] lt ^z>tt;-ft(mm.w®t . %3m& 

«C«KttJi8i:3H81BS^LTV^7y-aiEttB^a 

LTwstv4^T«7 y-ae^cosBi-ftco^rr&Kittsa 

^ra»K*^LTttSattlSt:^!6iLT®®iattJg 

^iSTOjs-rsittioT. mm^mbwmmtm 
stat, ^attWfcie^LfcgMaittKfcBcjattjs 

L. ?iTO1tlSgt^{ilKaiittiS<03gaJfc^[6)LTV^ 

gp^<07 y t afl^^ lt h 5 y tmtrtnz 
fio. 7y-attfl&t^«»tt®^<^f^ra 

50 *»T*4kV^#ffl**L-Ci^. 
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[0018] *?&HJto!SS6^©fcoivC Sffi 

[00 19] (mtacommi) mm. *m&mm?> 
mi i^mm^mx-h^ . fiB^£SJSf*^i6i-r 

[00 20] 01 (a) fcfcWC. n-VU^ Co| 

a 1 2 o 3 . a i n^v^s i ozmvdmmmtmz io 
m^xmzti£.T®**v7imm (mm?) m 

0. *<0±fc. I rMn s FeMnl^M, PtMn 
a F e 203i£UiN i O^ttmNfeSKSI 
«ttSl, NiFel^ Co. CoFe^iif 

(MRf^F&UlGMR*?. OTx GMR^fcS 

&^»8£fflV^«®iattII6fc. Ru3^HBtt» 
«SrfflV^MBEttJS7&^ Jgfc*tf>±fc7y-SKttg 

?>n& y - k ■ 1 0 9, *«±(=A**a 0 x 0 t 

•y 71681 (H5W) jWBSSJu Mfc. *<o±.iz. 

msmmsk^y wmjiLztix^z. 

[0021] mi (b) K*fJ:3l:. 

» y - hs 1 0 &#g m r*? 5 t*sw6 7 y -a* 
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1 (c) £5jtt£?tZ. tSti-*t«XMmmTXM9 
»i«fiy-KJI10*>Hlfc:» GMR#P5*>±Bfci* 

12S-»ricLT7y-att®4<0Hfl:Srl»^ 
|6j±$i*-£ J: 3 fc IX i ^ 5 z t lim 0 i Xi>% 

[0022] GMRm?5zm&thw%smm2<?m 

t&YWjfo (01 (a) <0«ffitCSa^*|6l) 
ioiz. Ym&HzW&lrt-mtiX , WfecoiagAV 

imximm <r--;u) s*u m&&m 1 t<oim 
t3i<a^$ni>. fgs-c^ v?m%ft (x 

ii-x^i6j) fc&sj:3tc3sat$*u s®aEttK6fcai 

«tt*£l^*l*:7 y-«ttg4<o«^^rifi]A<i?i*s. 
o&Kuitt. *^-y7-Jf 1 lsSWii 2tfBi&.Ztvfi:® 

tzmsfct&nmtv^. 

[ 0 0 2 3 ] 4fc, £*-»*fflMBB><4 TXJf 9 

tf. ttSaffiS8^bco^riii|Ji®H®ttJa6<o«fb^ 
*[6|tllt^|6i^i-C*0. flfcfiu ^HKttlS7coKff 
t ««fiBEttK8<0SBE^<0*|6iliBlf7C<0ir 
|6iHi*>®sattjS6oa'ft:^i6ifcl^t^ri6ifc^0. £ 

-5t. ^ttJS7<ojs^i±3iflj=fcKBafc^£"rs^^ 
bp%. ^ttJS7oii«off$^i^LT. mn 
mmetmm^m^^x. wmm/ms<rm. 

Wtoxm (x^risj) tsarifii^k^rftjti-i.. 
tt^mtciixtf. «®attJ88^«aJKttJg6tc^|» 
tt«(c^$-ttl»^i6^KBIttM7c7)|g^i. ffl^S^ 

[0024] 

[^1] 







Ru 


0. 4 — 0. 8 nm 


Cu 


0. 9nmS^ 2. Onrajfifi 


Ag, Au 


2 — 3 nm 


I r 


1. 3nraIS 



[00 2 5] tfc. ±j£<rm&<vmmiz&^x. tti- 
im'mmmnwmz 7 u -mm 4 ouzmm. 

mmttitf. 02 (a) t*-tJ:ptc, 7'J-®ttfl 



x<&mm2 2Wtt--n(mm.im2 3mm& 

KLT. tt-*t0mm&>VTxm24$:&tfLLX. 

mmm2 3*x.mwzmmL. ^mtm2 2 
ixmLx\^mnmim2 1 tmm&mztt&L 
x. «®attig2 inmmuftis-i. &m&m2 



(10) 1^2001-176028 
17 18 

itmmt&LT^Z7 0-®&m4iz£%.i,t:m{L t&mzitxfSsm&L. imm&r)m.zmwiz& 

om&izt. ^ttffi2 2$r^uT^ifiitTv^s@« fc3&<^&ttwfc<s-£u emtonfommz 

en 2 3 i«sattiK2 1 ^mm-nmt. tm&m2 £gu:t>ot -#r\ ^^fc9c«t^a^* 

[ 0 0 2 6 ] ^ w^cOHSS^SttJV^T. y >y^il*|6jfcj«V\ £*-*ttfD®B&tti?i£t M±£& 

&£o iz§mZtlX\^i)K 02 ( b ) fc^-J: o fc. -«^^«fl:^i6lt,aD&--WO«gattl^v^ife 
H^Ktt«SrlB 1 «®gatttJl&2 00 1. im&M®. 10 £H^8inattJgfc&L*:7 U -ae»<0«-(k^|6j 

20 0 2&tf£52<0@5£»ttJl&2 0 0 3-Cffij£$ft& fcl^t;fir|6jfc|6]^<&D. Sgfc. ^NBttKcOllStfji 

mm<?)mm&mm®Lt:fflammm2 5?s> vHzmxtix. mm^z^i^mm^mtwrn 

%&tm&iz. im&mm2oo2c?>mmtz£-ox. m imaasnmibti* b.l sgsfc^wc 

i<m%m&mm2 o o 1 tm2nw^smmm2 o o jgu «wattjg^v^±«®ittiK^jga5fc:itiB)LT^ 

3<offi^*i6i^t*»^^i6ifc:^o. mi tm<r>y v-w&mi>mum$iLxhy »/?m$\ 

iz*2ti*:®mtfimmm<r>w¥.t txmmzuh. tz$\$ . y v-mGmAxms$mm<<*m:m 

[0027] £iz. 12 (c) Iz^^X y 'J-EK &\^fctf>. A/i^v^yy4X<D5&£#^ 

ttJl t IS 1 «97 y -S&14SK4 0 0 K Sg2 <D7 y -ISB % Hffctt#ft< St 0 . figSftOTK . 

tt«K4 00 2 mn^)7y-att®K4 0 0 3fc 20 33gft£-frS<rfc#-e£2>. 

sv^Ko^^^y-aittflK^^a^ [0031] (9m.<wm2) 03-012 jj. *s&hji 

[0028] Ja±«o J: 3 t*HSS^S 1 tcifUf , £ 0 . BWiJHM3ttlSrf-*<Ny FJBMfitt££C£ft 

z^xiEti~Knwm.imt:fmBtfLL. mmxm t\ ^^jst^Tii^msaBiQs^iRBA^ f 

^-«<7«SMiaffiS^Sia-C*lK^-S ■£ fc t i -?T. [0032] 03 tC^-T i 3 (C. A 1 T i C^Srtffifc 

«roattMfc ««aEtt« t wisraimsi < R3$atttw l^««3 oo±£js«$*u ^-vn-r . c osrt 

#Sfc3fc< %%.Ltzi><?>t%&. #Sfc33E Lfc fl£Stf i: t"4T» J'-il' F« 3 1 *>±fc A 1 a 0 3 . A 

mmimttt&mmfflRbmmmtLtiy y- 1 n*v«s i otmc&mmmttmm^xTU* 

8S1M<0BHfc«36ri*lfc F5*?«SntlfcMfr\ #»S3c -r y7lfcg/13 22rlSJSi-| > . 

fc&k^fcfrO. ^H*WiMMMIi:*LT^67 [003 3] moififcl/C. 04 (a) Cjjrfid 

y-«tt«^EIfc*&7y-fiBEttacOa5^<^i^*|6| fc. T&¥ j r»/7lg|iJf3 2<0±(;:. I rMn, FeM 

it<?>1}fotmt1jfolZftZ%<%&. FetOstfMiN i owem®*m^xw3Rmm4 1 

[00293 tt-MWffimm&itLXy y- 5rfi£ISL. JEfc. 04 (b) K*-tJ:3»=. *«±fc, 

«tt®^)±fc:jSK§^S&-^<0«C«aeKi:tefer- N i F e££&§L C o*ft*tC o Fe^i^TO 
*r^«itK«r/i-tT^r6jLTV^fc&-«0®©E8tt 40 t LXm.®GM4 2 $rJSJS-T&. iRt. 04 ( c ) iz 

kst. mux-ffrnzmit^m^tiioizmm- ^txoiz. w&mm42<n±tz^ cummmt-t 

IZtizX-oX. K3*aHtW{c*g£LfcttB«ttB{c# S^HKtt^m«4 3»«tr(. 04 ( d ) tzm 

«fc3cJ6Lfc«fl:«*rtI <0!l*fcr. -X*«) -Tidt, ^NStt#m®4 3<0±tc. @^JKttS4 2 fc 

&&-^tt®BBtttJSt3Saefe^LTV^IS5^<7)7y FWW*mfcfflvvC7yHJHW44*j8RU 

HWt«««flW)*ftfc*«fc33eLfc fcOk* 0 . t tt!4 1 . @$1&14 2 . ^tt^S«4 3&tf 7 U 

{cSLTV^7y-aMM<OSWk^|BlfcHt.^ri6jK;i6j [0034] !&2?>IgiLT, 05 (a) fcr^-rio 

#a<=5:S. fc. 3SWxXh51^fflV^T, 7y-attS44^)± 
[0030] ^fflSS:^LT««®ttMi:®SaEttlS 50 fc, *«tt-*W)P t M njkfr&smz#mt LtzM 
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xwmmm 5 4 zm&mmm tx . 

[00 3 5]^3«0lSfcLT. 05 (b) ZJfrfXo 

t=. sc. irsi^xhs 1 sr^fflLT. wawur 

XJf 5 50±CCu. C r^V^iTa^«?^HKtt»«^ 
[00 36] 06 (a) K^tioC -£ft£><9 

±tc, tw-v 7 7iftSB 3 2 fc fwn*mm*m» 
x±&*wrmm6it:imL. mz. 06 (b> 

[00 37] moXgktT. 07 (a) 

«ttl4 4«0l8fc£fi&±t-Sfctf>fc. £*-*t*WW'J 
-KJf5 6RtfGMRf£?4 5<0£{i}l,*:8fc8-<7)±fc. 
T a^OW^T* * -y 7"« 7 1 SXg^ilJirr 
W*iLK 07 (b) iziFrtXotz. * 

v H 7 2 SrftS-r S - S . 

[0038] BjtfaH»MdWrt-S^-y FJSM J:£ 
frT* Y|ftfir|6| (06 ( a ) I&UJ06 ( b ) crMMiz 

tt«4 1 fc^£BM££»#CJ: 9BS8att« 4 KDWL 

<7>m*Ym}ftiz®fe?&. it:. muz&),vch5 
•y 9mm ( xtt^ri6] ) fc»*§£an*.T®«atti]g 5 2 

£*«U:. ^Bfflg5 2fc&«tti|g-&l/0^7y 

-as® 4 4 <o8tt^;fr[6]£®®iatt§t 5 2 1 m t #1*1 
t:f«nrt-&. mLttmttM-ztzibwmm (r- 
-^ms) a, m^m4(7)ietct5tts^-vy7 , «*5 
ms^s, 0^L^v^^ yr«, may 
-k«. mmmj s '*?--yrztixwi*)J8.t>tizmz 

[0 0 39] it:. m2<nX&bLX. @5(a)fc$ 
GMRiSI74 5£«lfttS7y-lKtiJI44 
0±fc. iTS^l^X h 5 1 £jgj£U GMRS^4 5 
<0fi±a!tdUS$^7 U-JKtt«4 4<*)±Bn£A 
fciS7*'J X^N'-y >»±E C R3W3£f&fci oT^'J 
-iV^U 7'J-JKttfl4 4£^ffi<0K^tK. Wi/X 

tmw. mm^iimMZMm^t:®. yv-m 
tt«4 4 cv±.izizti-Mm i mim 5 2 . a«5 
3wmm.w&54zmm.mimLx. £fc-*to 
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[0040] ifc. ±a<7)l62^lSfc:ijV>T. 08 

(a) (C^-Tidt. 7l(-attt«3 4C0±(^ CoP 

t%&&mm*tmb Ltzmmmmmso l.Rum 
ztmb-t&im&mms 0 2&vy v-mmb mm 
ottmzm^m.'gm&mf&s 0 3 £ 7 y-affijf4 4 

(b) fc^-Tidfc:. 7*M^'xh£^fcLTK7'f 
10 i-yfy/f^MCJ: 9®ftG&ttJiJ88 o l . im& 

mms o 2Rxmm.m®8 o 3<^«<o-a5£fflo 
jr o „ gm RmttrntfL-fh y y -ait® 4 4 coi®** 
sai-rs ± 3 tL-c **^-*f<o®giatts?8 1 . 

wtm><4Txm84*jmixt»&i\ it:. ;^ 

fct>. 7'J-atta4 40±B55:Ar^tcJ:SryxyN- 
•y^^{iECR^0*atc«J:-5T^y--y^L. 7 

y-«e«4 4^ffi^efts. ji»w*its£iR 
osssv^a. «@«tt«iS8 o 1 . im&mm o 2& 

20 l^5c«aEtt«JS8 0 3 * 7 y -KttS4 4 x 

o icmmm Lxim tx t Anoma *Tt,^i-^ 

[0 04 1] ^2cOIgktT. 09tC^^i3 
nm\si?x b 9 1 fcJflWC. 7 y-«tt®4 4<0± 
7 'J -®Ett«4 4 t l^«W«^£fflV^«^&- 

tt«?9 3RX/C o P t «^S#£ff«i: L^«®attt 
IS9 4 SrJe<j0£l^a LT . fe&-*f^»«J8EyN'>f TX 
Jf9 5£^j£LTt>&V\ 
30 [0042] m20)XUbLX. 09fc^"id 
fc. GMR*^ 4 50±t. SSOUvX h 9 1 

t. GMR^4 5<7)fi±a5tjsiss^7y-»tta 

4 4 0±B£ A r miZX MiE C R^ 

^)*atcJ;^T?y--y^L. 7'J-«ttfl3 4c^ 

fe^t:®. 7y-«ttl4 4<0±fc^«fe&-^(7)!|R© 

®ttK9 2. imm9 3Rimmm94im<m 
mfmtx. tt-n<mmwur xm9 5zm&L 
xi>&\.\ 

40 [0043] it:. ±Mcom2CDJm£i5^X . 01 0 
(a)fc^-J;dfc:. 7y-fi8tt«4 4<0±^dJ:d 

7 y -mwabm®(?)mtt£ttm£m^t:%.mi& 
mmi o i . Rutf£#;ftfc-t6imattJfigi o 2&i^ 
c o p t%&mm£tmb Lt:jmmmm 1 o 3 * 

IT<£K«LTj£I!U 01 0 (b) fc^jcf J:3 
7*M^^'XhSrH^L'CH7^Xyf-y^^<7)^r 

mz x mmmmm 101. #®ttJiis 1 0 2&t*® 

©KttfllSl0 3^^^)-g|55rfflOJR'3. GMR^ 
4 5<07y-BtttJl4 4<0±Bii*<SajfSJ: ofcLT. 

50 *^te&-w«o«c®»ttM 104. irntm 1 0 
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wmm i o 6 *»*u tt-xommmm rx 

«10 7£JBj£LTt>lilr\ -lOB*. GMRf f 4 5« 
i&ryx^^WiECR^^tcioT:? 0- 

\mmmm^t&. yv-wm4 4<r>±sz. y 
y -m&mt mmcrt&mmmmwz&'m&mm 1 
ok Rummmt??>imtm®io2RvcoP 
t &&m$$timt LK®m&mwi 103 £wi»a§ 

[0044] ^3<7)ISfcLT. Hi 1 (a) (iZ 

LfcGMR3t?4 5<9±£g3J:5fc:. mffiy-KHB 
1 10 l£j£&U Hi 1 (b) iz^-fXdtz. 
y*hU : JXb£mfiLT. GMR^4 5O±ffl<0- 

&mutt-&iotzn&v-\ t mm 1 o i«o— ^s-m 

&&-*fc0Sffi»J-H«l 1 im&LXi>& 
[0045] Hi l (c) iz^tXoiz. $&3<n 

TMt tx. wam>w rxm 5 5tm&&ixttk. m 
mm>u rxm 5 5 i:B&-thtnb<mm^^x h 5rffl 

Mcm®®'UTxm5 5WGMRm?4 

tzmcv-uzw ?£otz Lxnas-nnmrn v - m 

1 13£®j£LT*>&vv 

[0 0 4 6] M^f?52tf)Ig&tfl&3<DIgfc: 
fcWC. |g2c0lSfcLT. HI 2 (a) fc*?r X o 
fc. GMR*^ftJba5tCi>S7UHatt«4 4<0±iig 
£§3J:5fc. ®fi»tt»gl201. #©tt«fl812 

0 2&^®caattt«Mi 203 £mass«j£]BU s&3 

Olgfc L/C. H 1 2 ( b ) fcjjcf J: 0 tc. Hfc:-e<7)± 
fc. «S'J-HJilSl204S:«lj£ISU^ Hi 2 
( c ) iZTrctX d (C. 7 »J -®tt!4 4 O-SBtfgai-f 

in i 2 o i , nmmrn 1202. &s®tt« n 1 2 

0 3&tfHffiy-K«gl2 04£H!l9JRD. 
-»O«ffKffigl205, ^NKttK12 0 6ai^C® 
HtttK 12 0 7frt>+j:hWm>U Txm 1 2 0 9 RV 
&5-ttcr)W& t J-mi2 0 8ZBJ$.LXi>&\.\ £ 

t: , ff^cT^gjttflK 1201 atmiwattfflg 1 2 

0 3tSiT. SfnKttJllg^OlOgfcO^y- 

Ktt® 4 4 1 immcommimzm^KmnfflaEmm 

£ , fRSSttlK 12 0 3 comb 0 
[0047] £tz. miOJMblX. H2 (b) tC* 

zittzmmm (m**t? ) o±t. sBi<o®£«tt 

S200K SSl<OiJHattg®f200 2, SS2<7)@5£ 

stti 2003 immmm ix . *«4mmnm 
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zn- Lxmuaow&wmzm® wjmfflm&m 

2 5£JBJ£U 3itz*<r)±.&mimW§ (H^tf 

-f) . y>j-mm (Wfcit?) ^jskltgmrs^ 

[0048] it:. H2 (c) fc*cTJ:3fc:. T»¥* 

•yrmm<D±izMsmm. m&mm&tfimm 
mm (**h*w hhmhu *o±t. mo 
7 »j -®Ett)iJS4 ook f&2coy y -aesBU o o 

2. . ^n<07'J-Ktt«IS4 003 (nfi2ia 

10 ±<7)jE<^S) k^oiat. E.-?. smztM-Soy 

v-mmmtmnmmimim^xmmjmi. 
mmyv-mm2 6£BtfLLx. gmrs? (h*-* 
T) ^jfti/tfeftofc^ifctttsi-cMr^. 
[0049]^. wsis^'-f r^a^Hittis^ias 

a<on«s<7))gffi i iz&vhm i c^^its i o %m-x- 
&$&&<?>#&£ L^cmw? txh^z txt>&. 
tt:. mm^mmmfS.izn^xmtxhh. 
20 [oo50] ia±<oi o izigmcmm. 2 tzxtuf. £ 
*-n<mmmm?)±.^ imw&zitLxmmm. 
mzimL. mmxmm ( hivtrnxfa) izw& 
numtth x 3 i,ziE&-tt<r>wm!mzm®3-h 

^imLx^&&ftiz}5V&yv-wmi±mm& 

lit SUattt^-LTfc "3 . -etfHK-fccDtffat* h 7 y 
30 [fij ) £3rr& £ k tc^r 0 . &&-»0«@a[ftKt:S L 

*%<%h. m^\m<mt tx^uzm^mmm 
l . 7 y -mmco±izi$mztu-ztt-*tc>> 
m.'sm.'&mti£^-ncrj4m'm^Lxn^\Lx^h 

) izmitcDUfoZfttz x 0 izmmth ztizx^ 

X. %mtW)lz&£LKmm^££%.Lt:mtt.co 

ufits-t. &mmmb%iW&m£Lx^z>yv-m 

40 'mmft/rytifth Y =7 -y ^WErftWiV\ *»t33e 

mtmmzmntix. %&®W)izt££ ttzmmmi 

$nz£i>mtimftimx.t>ti. &l mtn^xm 
ttA^mL. mmim$iw±&mmm®8&iznto 

LX^&moy »-mffli>®.{V) { £%LXhyv? 

mxmzfo*. yv-mm&imsmGm^v) 

50 ^m&®R1*i)^?. *)V9t\^*yJ4X<rM&tf 
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[oo5i]*^. asis^*^ rxs^flasfrtc. 7 y 

-«tt«O^I!Sr^'J-->^-ri,ii:fc:J:-,T, 7'J 
[00 5 2] (fl*fc<OJB©3)013~015<±, 

Bmmm<mm2 ^-tmLmmmMmmmmm^ 

T\ 0ffi5:ffl^TH^fflia^lK^«SISaEmA-yH 

[0053] SjSlWIgfcLT. 013 (a) fc^-J: 
dfc. RK5BEtt«4 1 . H£«ttfl4 2 » ^NSttsiiUl 
4 3&tf 7 >J HSttt)l4 4**«JlJ£IK3*U GMRS^ 
1 3 1 £jgj£U 7'J-aittfl4 4^±t:, Taf«H 
^^TigflJtoOfcAcO*^ >y 7)1 1 3 2 ^jSlS-r 

[00 54] JJ«£. 3*2<DIgfcLT. Hi 3 (b) fc 
BfScOU^'Xh 1 3 3£»j£LT. GMR 

*f 1 3 1 «7 y— aitJi4 4 #®as-f & i a gm 

RUffl 3 KO^^ yTll 3 2<9PISaS£ffll&L. -t 

»±t. **£*-*to«£«ttKi 3 4. immi 
3 5at^fiaittjsi 3 etmmmw&Lx. 

ttttKMW TXS 1 3 7 *«WW-4 . 
[0055] f&3CDXUtLX. 013 (c) fcjjctJ: 
dfc. fcfr-»<^MMB/i-fTXJI13 7«)±K:. 3* 

^nfecojg® 2 fc Fwoisfc J: ox . u&mmm. 

[0 0 5 6] m2<0IgfcU-C. 014 (a) fc 
Stiafc. 3«tf)U^XM33t»*UT, GMR 
«7 1 3 1 097 U -W.&M4 4 ^Saj-TS J: p t . GM 

1 3 1 <Odf * 77113 2<7)mm&zwmi. * 
*>±tz . **£&-*fo7 u -«tti4 4 1 mem 
tttm*jBvvt««aflwi 4 1 . imam 1 4 2&# 
sssttis 1 4 3 lt , tt-mmm 

m>UT*Mi44*m.L. -eo±tc. 014 (b) 

iz*t X 0 fc. fc&-*f^m«g 'J - K* 1 4 5 SrJ&gJB 
[0057] tit. &2C0imtLX. 013 (b) fc 

TFtXoiz^ mkou : Jxhi3 3t:mf$.ix. gmr 

*T 1 3 1 <D7 y H8tt)l4 4 *«tt«- S Jt 3 fc, GM 
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R*F 1 3 1 tftfr^ y 7B 1 3 2«SW?:BlLt 
y^^&^iECR^^ffifcJ^T? y-->^ 

l. **>±(c. ^w^-nm.m/mi 34, #k 

fflgj 1 3 5 at^SSSEttlS 1 3 6 £Jir<fc8WMMtLT. 

str-ttomNW tt.® 1 3 7*»jrlt fcftv>. 
ixtt-mmmwv rxmmm^x %>&wt 

10 [0 0 58] SSOXBfcLT. 01 5 (a)]£ 
V*iH 15(b) IS**-* o fc. fe&-»<0«l«/N*>f 
7X« 1 3 y7Jf 1 3 20BiULfclMtoJ: 

£S3«t3£. SSy-KSKl 51£jSELfc&, * 
V7 7ll3 2»lM<^a! (015 (a) fcj*t) jg 
(015(b) fc^-t ) jWR&ti X o H 
^-fXvfy/fWJSfcJ: 0««iy-K®Kl 5 1 * 
B^LT. fc&-»«)«fty-KJ|152*JBlRLTt 

[ 0 0 5 9 ] ®3cOXgi: LT. 
20 jfify^ TXS 1 3 7 £®j£-tS*:tf><7)Ui^ bJrffl^L 
)t&. 01 5 (c) tr^Tiat:. ^^ yrai32^) 
UzWmmwJXV 1 5 3^«ALT. WM|/^7 
Xfl 1 3 7 RV*V 77113 2 <0-|»(7)±t=te6f-*t 
C0«ffiy-KB1 5 4*«I8ttfiLTfcfi^. 
[0060] « \<r>TMt LT. m^c^lSfe^ 
• 2 1 «S@58Ktt)f £ GM R»Td&) 

«aa7 y -«tti**r&GMR«^av m±^4,o 

M^^rr&GMR^^^LTtS^. 

[oo6i]^. siigy^ Txmrdm&mmmm 

[0062] &±<7>x o &&m<mm.3 iz x tax, m 
j&m&<mm2tmmiz. tt-nm&m/m&i. 
nz. im&mft Lxwmm/m^mmm-h ztiz 
x~>x. mm/mt %.mmm t <mx-Kmimiz 
te^-L. mmm^mmmmmz^tti^cr, 
t^o. tt-n^mmmt ? v-m&mtmLx 

40 «Sl»ttlSk3HittlS^LT7y 

33gLfc««Tff»S*i. **-W<0«WatttlSfc«L 

HEttKi: 7 y -KttS*^ LT V *flMfe PI tBWfcW 
^[6ifci6i§^<^l». tit. WnmtLX. 7'J-©tt 

^N8tt)i5:^LT^|6] LT^S^-*t*)®B«ttJB* 

WtcIS^ L^«fi8[ttJSfc3c^ L^a(fc«0*|ftit:4x. . 

so Kssattjstsiffltisg^ lt v * 7 y -aee^aflKo 
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mwmtzmmx. mmmizttii}ittmw& 

toLx^&mv? v-m&mhmitJbtgfcLx v?? 
tmmzfoz, b.o. yv-m&mwwmmm^ 10 

[0063] 

^mm^i-ftLxm^titiwmmi^mmmz 20 

miz%%Lim'UTx*5-tzc\tWTZ&. tti. 
mmwz£&mtmftimz.t>ti&t:tf>. yv-mt 

WLW&im^hztwx'Zht^om&b*).'® 30 

mutSK^v v$mizimt&zttfx'zz. 
tan *%pmmmcrmm 1 t^tmatss^y v<o 

[03 ] *fHBOHJSC0}g®2{Ct5<tl»aEIHam^>y H 40 

[04 1 *mfrm&mm2\,z&\ j thwi\<r)jm*7fi 
•tmwm 

[05 ] *l|B^||ifec0^@2tfc»tl»^2OISa^ 
82WXS£^18P&1»«$J0 

[06 1 *mn9mmB2£t5vmmet&^>y h 

Wi8tIg<Offlio^£^ffp^BH0 
[07 ] *Wmm&cr>Bm2lZt5V&m40>TUS:7fi 

■tmwm 

[ 08 1 *%pm$m<mm 2 tfctt&gi 2 ?>ig?xa 50 
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co-tnzTfk-tmwmm 

[09 1 *m&>$m<?>&m2izm&m2<7)xn<m 
[0io] *micr)mfo<mB2 tztmhm2<?>xm<o 

[01 1 J *l^ollift<o^S2fe:fc{t&^3^xg<7) 
[012] *ftft*)gdta»JB2 fcfc»t£SS 20XS& 

[0i3] *mi<r)mm<7>BB3 tzmhm 1 oxg- 

[0i4] *mx?mm<7mm3 iztmhm2<oxm(o 

[015] *%m<r)mftcr>BB3tzm&m3<oxmco 

[0i6] ia!5iw)»isia^^ / h tirtmmm 
[0i7] m*^kjs^^ y h z^-tiEmmmm 

I. 41, 174 K9iatt« 

2. 42. 175 

3. 43. 176 

4. 44. 177 

5. 45. 131, 

6. 23. 52. 81. 94 
3. 120 5 JSBmttlS 

7. 22. 53. 82. 93. 105. 135. 14 

2. 1206 imm 

8. 21. 54. 83. 92. 104. 136. 14 

1. 1207 mmm 

9. 55. 84. 95. 107. 137. 

09 nmwvrxm 

10. 56. 111. 113. 1 38. 145 

2. 154. 165. 1208 BgU-KJf 

II. 12. 71. 13 2. 178 **-v71§ 

25 mmmmim 
2 6 mmyv-m&m 

30 
31. 
32. 
51. 
61. 
62. 
63. 



yo-m&m 

163 msmnmm? <gmr 



106. 134. 14 



144. 12 



1 5 



16 1 TStx-^-FS 
162 T8&**-y7l8iSJi 
9 1. 13 3. 153 mm/i?XY 

166 ±M**v7tmm 

167 ±a5x-^F« 

72. 168 mm®m£m%m?mmmi 

103. 801. 1201 
102. 802. 1202 
10 1. 803. 1203 
112 ytYVi/XY 
151.1 101. 1 204 



m&j-mm 



27 

164 wvrxm 

170 l^ffl!8gS?SKia^», H 

171 sm&vvTm 

172 ±$m& 

173 m§&4fU 

179 ^•yK^771/^X 
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2001 sssioesaattJiK 

2002 mmm 

2 00 3 m20H««tta)S 

4 00 1 ^107U-«ttSIS 

4002 m2<r)yo-®&mm 

4 00 3 Sn07'J-atttl]g 
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18P12001-1 76028 



[05] [06] 
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